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Background: How stenosis severity on coronary CT angiography (CCTA) relates to myocardial ischemia is not well defined. We examined the 
relationship between stenosis severity measured by CCTA and the presence of stress-induced ischemia on single photon emission computed 
tomographic myocardial perfusion imaging (SPECT-MPI).
Methods and Results: We studied 292 patients (age 26-91 years, median 62; 73% male) with no prior history of CAD who underwent CCTA 
and SPECT-MPI within 6 months of each other for suspected ischemic heart disease. ECG-gated CCTA was performed using dual-source CT. Maximal 
stenosis severity, graded as ≥50%, ≥70%, and ≥90% diameter reduction, was consensually determined by two blinded expert readers. Perfusion 
defect on SPECT-MPI was measured by computer-assisted expert visual interpretation, using the standard 17 myocardial segment, 5 point-scoring 
model (≥5% perfusion defect during stress = abnormal). Stenosis severity on CCTA was compared to SPECT-MPI perfusion abnormalities. By SPECT-
MPI, 46/292 (16%) patients and 59/875 (7%) vascular territories demonstrated stress perfusion defect. Defining CAD with increasing degrees of 
stenosis severity on CCTA resulted in a progressive increase in positive predictive value (PPV): 43%, 57%, and 67% (p=0.03) on a per-patient basis, 
and 38%, 49%, and 60% (p=0.01) on a per-vessel basis. Negative predictive value (NPV) remained relatively unchanged: 97%, 95% and 91% for 
per-patient analysis, and 99%, 98%, and 97% for per-vessel analysis (p=NS for both). In a multivariate analysis that included luminal stenosis of 
50%-89% and ≥90%, multivessel disease with stenosis ≥50%, plaque composition and presence of 2 or more serial stenoses ≥50% in a coronary 
artery, the strongest predictors of ischemia were stenosis of 50-89% (odds ratio 7.5, p=0.004), stenosis ≥90% (odds ratio 48.1, p=0.001), and 
serial stenoses ≥50% (odds ratio 4.4, p= 0.004).
Conclusions: Prediction of ischemia by CCTA significantly improves as stenosis severity increases. Adopting a diameter stenosis cut-off of ≥70% 
instead of ≥50% increases PPV while preserving NPV. Serial stenoses of ≥50% in a vessel contribute incremental value in predicting ischemia.
